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INTRODUCTION 
The phenolic group of compounds is used extensively 
today as disinfectants. Such compounds are relatively 
cheap and for the most part very active bactericides (14). 
Ehrlich (1906) undertook the first systemic inves-
tigations of the relationship of bactericidal activity with 
variation in the structure of phenols, and found that the 
introduction of alkyl groups such as methyl, ethyl, propyl, 
and others into phenol increased the bactericidal activity. 
Within experimental error, the position of the alkyl group 
is relatively unimportant, but the chain length is of 
considerable significance. Bactericidal activity increases 
with chain length up to nine carbons where the decrease 
in solubility limits the study of such compounds. Alkyl 
substituted phenols possess the ability to decrease sur-
face tension, and may owe some of their increased activity 
to this propert y since w~ny surface-active agents are 
potent bactericides (5). 
It has also been shown that the germicidal activity 
of phenols is increased by the substitution of halogens 
into the molecule. Fluorine substitution appears to cause 
2 
little change in germicidal activity. The chlorine and 
bromine derivatives are more efficient than the unsubsti-
tuted phenols. Little is known of the iodinated phenols 
except that they are relatively insoluble in water and 
possess a sharp odor {15). 
Since the various alkyl groups and the halogen 
atoms separately increase the bactericidal activity of a 
phenol, it is interesting to note the cumulative effects 
when both types of substituents are present. For example, 
p-chloro-phenol has a phenol coeff icient of 3.9. The saffie 
compound with a methyl group attached to the ring of the 
phenol, a chloro-cresol, has a phenol coefficient of about 
30. The cresols have a phenol coefficient of about 2.5. 
It appears that the effect of the two substituents is 
more than a simple addition of their separate properties 
{ 16). 
The purpose of this investigation was to see if a 
series of the iodinated p-alkylated phenols could be 
prepared. These compounds would probably be of the type 
I R-o•H 
3 
if substitution of a single iodine atom occurs. Substi-





In this investigation the p-alkylated phenols used 
were p-methyl phenol (p-cresol), p-ethyl phenol, p-tert-
butyl phenol, p-tert-amyl phenol (p ntaphen), p-cyclo-
hexyl phenol and nonyl phenol. Other members of the 
series were not obtainable at the time of the investigation. 
The bactericidal and fungicidal properties of the 
iodinated p-alkyl phenols were not determined in this 
investigation due to the time element, also the investi-
gator feels that such an investigation should be carried 
out by someone with a good background in bacteriology. 
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THEORY AND NffiTHOD OF INVESTIGATION 
In general it is not possible to substitute elemen-
tary iodine for organic bound hydrogen unless care is 
taken to remove the hydriodic acid formed. This may be 
accomplished by either oxidation or binding. The sub-
stance being iodinated may contain a group which can bind 
the hydriodic acid, or a basic substance may be added 
( 19). 
The mechanism of the iodination of phenols is very 
confusing. The early investigations of Gofman (1919) gave 
the conclusion that the active iodinating agent was hypo-
iodous acid and free iodine apparently having no direct 
iodinating effect; he concluded further that the positive 
iodine ion was the halogenating agent (8). Later Soper 
and Smith (1924) showed that the iodination of phenol is 
not caused by the positive iodine ion, but that the main 
reactions are those between the hypoiodous acid and the 
ionized and unionized phenol (9). 
In the iodination of tyrosine, Choh Hao Li (1941) 
assumes the iodination may involve four paths, namely; 
(a) iodine and phenol, (b) iodine and phenolate, (c) hypo-
5 
iodoua acid and phenol and, (d) hypoiodous acid and pheno-






Choh Hao Li also makes the statement that in highly alkaline 
solution the iodination reaction is instantaneous if the 
concentration of the hypoiodite ion is maintained. He also 
assumes that as soon as one iodine atom enters the ring, 
the other atom of iodine follows immediately (ll). 
Iodine carriers in a strict sense are not known as 
6 
catalysts, or carriers, as bromine and chlorine are known. 
Iodine does not substitute an aromatic nucleus with the 
use of iron or aluminum chloride as do bromine and chlorine. 
Perhaps the best carrier, if it may be considered a carrier, 
is iodine monochloride. Sulfur monoidide has a similar 
effect. 
Iodine monochloride, ICl, apparently first chlorin-
ates the organic compound and then changes it subsequently 
to the iodine compounds. These reactions proceed one 
after the other according to the general equation, 
C-}iy + I Cl - Cxfly-l I +- HCl ( 20). 
The reaction however succeeds only in cases in which the 
substitution of hydrogen atoms takes place readily. Such 
is the case with phenols and amines. Block and Powell 
have succeeded in iodinating tyrosine by the use of iodine 
monochloride, ICl (1). 
Vaughn and Nieuland have conducted iodination in 
the presence of liquid ammonia with satisfacto1·y results 
(18). Iodination of halogenated phenols has also been 
7 
successful using a solution of iodine in potassium iod ide 
in the presence of concentrated ammonium hydroxide (17). 
Choguill used the method of a solution of iodine in potass-
ium iodide in the presence of concentrated ammonium hydroxide 
in the iodination of hydroxy derivatives of diphenyl ether 
(2). In the method using a solution of iodine in potassium 
iodide in the presence of ammonium hydroxide, the actual 
iodinating agent appears to be the active nitrogen tri-
iodide formed from iodine and ammonia (3). 
In this investigation of the iodination of the p-
alkylated phenols, the method using iodine in potassium 
iodide solution in the presence of ammonium hydr ox ide 
solution was chosen. This method ha s the advantage of 
being very convenient and all the chemica l s and apparatus 
necessary for such a method of iodination were available. 
Several methods can be used in preparing alkyl 
phenols. Most of the methods lead to the for n~ tion of 
branched alkyl chains r a ther than the straight chain 
derivatives. Olin produced p-tert-alkyl phenols b y using 
the normal olefin and the branched olefin mixe<l with the 
phenol (13). Initial condensation is eff ected between 
8 
the phenol and branch chain olefin in the presence of an 
acid catalyst under conditions that precluded reaction 
with the normal olefin. The normal olefin is removed 
and rearrangement is then eff ected by heating in the 
presence of a Friedel and Crafts catalyst. n-Propylphenol 
has been prepared by the reduction of p-propionylphenol, 
a Clemmensen reduction (4). This investigator attempted 
to prepare n-butylphenol by the following process but 
was not successful. 
9 
CH3 COOH 













In general alkyl aryl ethers when treated with a 
strong acid undergo a transformation into an alkylphenol, 
with migration of the alkyl group to the ortho or para 
position of the ring. In general the ease of the rearrange-
ment increases with the complexity of the alkyl group (21). 
In rearrangements of this type, the migrating group _is 
either secondary or tertiary alkyl groups, and the reactions 
in which the migrating groups are primary alkyl groups 
occurs with grea t difficulty. After the difficulty en-
10 
countered in trying to prepare p-normal chain derivatives 
of the phenols it was decided to use those p-alkylated 
phenols available cormnercially. 
It was decided that the course of the reaction dur-
ing the iodination of the alkylphenols would be followed 
potentiometrically. The usual method of measuring potential 
difference without the passage of appreciable current is 
by means of a potentiometer, a diagram of which is shewn 
in Fig. i. AD is a uniform slide wire, Risa variable 
resistance, Ba battery, s.c. is a standard Weston cell, 
Ga galvanometer, and Ka tapping key which completes the 
circuit momentarily (22). 
+ 
B I I ------------..J 
R 
A + - D 
s.c. C ~r1 
K 
Figure 1. Diagram of Potentiometric Circuit 
ll 
The potential drop along the slide wire from A to D 
is accurately calibrated by setting AC to the potential of 
a Weston cell and adjusting the resistance R until the 
galvanometer shows no deflection on closing the key. 
Thereafter the two electrodes to be measured are inserted 
in place of the Weston cell, and the distance AC adjusted 
until tbe galvanometer again shows no deflection on clos-
ing the key. The potential drop from to C then is the 
difference of the potentials of the two electrodes. In 
recent years the measurement of potential has been simpli-
fied by the introduction of vacuum tube voltmeters. Trese 
instruments will draw so little current from the cell under 
measurement that it may be connected directly to the two 
electrodes. The Beckman pH meter is such an instrument, 
so calibrated that the pH of solutions rray be read directly 
or voltage in millivolts may be read. 
In following the course of the reaction a calomel 
half cell was used as a reference electrode of constant 
potential. Other reference electrodes are discussed by 
Willard, Merritt, and Dean (23). The other electrode used 
was a platinum electrode. The potential of the 
12 
platinum electrode, used in conjunction with the calomel 
half cell, is a function of the ion activity o~ the solution 
in which it is immersed. It is possible that by neasure-
ment of the variation of electromotive force in millivolts 
of the solution of p-alkylphenol being iodinated , that the 




The method used in iodinating the p-alkylphenols 
consisted of dissolving the p-alkylphenol in as little 
sodium hydroxide as possible and then adding ammonium 
hydroxide and mixing. A solution of iodine in potassium 
iodide was then added slowly to the reaction mixture and 
stirring was carried on constantly by use of a magnetic 
stirrer. In the case of p-alkylphenols tbat were not 
soluble in sodium or ammonium hydroxide, the p-alkyl-
phenol was dissolved in ethanol (95%) and then added to 
the ammonium hydroxide solution in small portions and then 
the required theoretical amount of iodine f or substitution 
of two atoms of iodine was added. 
Iodination of p-cresol was carried out in dif f eren t 
concentrations of ammonium hydroxide to see if iodination 
would proceed the same under conditions of diff erent 
concentrations of ammonium hydroxide, or whether iodination 
was favored by any particular concentration of ammonium 
hydroxide. The results would then act as a guide to the 
• 
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iodination of the other p-alkylphenols. 
Since there was no assurance that measurement of 
changes in potential would show anything significant, it 
was decided to prepare tri-iodophenol b y the same method 
that was to be used in the preparation of the p-alkyl-
phenols, and the course of the reaction followed with the 
Beckman pH meter. If the graph of the potentials measured 
during the course of the reaction gav e evidence indica ting 
that iodination did take place, the method would also be 
used when reacting the p-alkylphenols with iodine. 
It was stated in the theory that the course of t he 
reaction during iodination would be fo l lowed potentiometri-
cally. It was first thought that t h is could be done by 
using a Leeds-North rup potentiometer. Howeve r , it was 
found that this classical potentiometric meth od was not 
sensitive enough. The Beckman pH meter was t hen used with 
very good results with regard to registering the changes 
in potential. A calomel electrode and a platinum electrode 
were used in this investigation • 
Analysis 
1he iodine compounds obtained were analyzed far 
iodine by means of the Parr Bomb. 
15 
From 0.1 to 0.2 grams of the compound to be analyzed 
was mixed with 15 grams of sodium peroxide and 1 gram of 
cane sugar in a Parr Bomb. The bomb was then ignited; 
the contents were dissolved in water and boiled to remove 
hydrogen peroxide. Iodates were reduced to iodides by 
means of an excess of hydrazine sulfate. The iodine was 
then determined as iodide by the Volhard method. 
Iodine in 7.1% Ammonia Solution 
The calomel and platinum electrodes were connected 
to the Beckman pH meter and placed in 50 ml. of 7.1% 
ammonia solution and 0.25 grams of iodine in 3.5 ml. of 
potassium iodide solution added and the potential read. 
The dark nitrogen triiodide formed i mmediately upon the 
addition of the iodine solution. The potential curve 
produced shows the effect when the iodine does not react 
with phenol . 
16 
TABLE I 
POTENTIAL DATA FOR IODINE IN 7.1% AMMONIA SOLUTION 
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Preparation of 2-4-6 Tri-iodophenol from Phenol 
Two grams of phenol were dissolved in as little 
sodium hydroxide as possible and 50 m.1. of concentrated 
ammonium hydroxide added to the mixture. The calomel and 
platinum electrodes were placed in the solution and connected 
to the Beckman pH meter, and the potential of the solution 
measured. A solution of iodine in potassium iodide of 
known normality was then added, stirring in portions tb.a.t 
were equivalent to adding 0.5 grams of iodine to the reaction 
mixture. The potential was read after each addition of 
iodine solution. The iodine was added until an amount in 
excess of the required amount, 16.15 grams, bad been added 
and the iodine color persisted. The equation for the 
reaction is 
I 
rQoH T 3HI, 
I 
A precipitate formed slowly as the iodine was added. 
After addition of the iodine, the excess was neutralized 
with sodium bisulfite and the reaction mixture was poured 
19 
into a 100 ml. of 20% sulfuric acid solution and the pre-
cipitate allowed to settle. The solution was filtered 
and the precipitate washed with water. The precipitate 
was then dissolved in ethanol, and water was added until 
the precipitate just started to form, the tri-iodophenol 
was allowed to crystallize and was filtered and dried in 
air on a clay p l ate. 
20 
TABLE II 
POTENTIAL DATA FOR REACTION BETWEEN PHENOL AND IODINE 
Iodine in grams Potential in millivolts 
o.o - 92 
0.5 - 56 
1.0 - 44 
1.5 12 
2.0 11 
2.5 - 2 
3.0 30 
3.5 12 
4.0 - 16 
4.5 - 18 
5.0 - 12 
5.5 - 10 












12 .o 171 
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TABLE II (continued) 
POTENT IAL DATA FOR REACTION BETWEEN PHENOL AND IODINE 


























Analysis for Iodine by the Parr Bomb 
of the Product of the Phenol Iodination 
SAMPLE I 
Weight of sample 
AgN03 (0.035047 N.) 
me. AgN03 
KSCN (0.06214 N.) 
me. KSCN 
Percent iodine found 
SAMPLE II 
Weight of sample 
AgN03 (0.035047 N.) 
me. AgN03 
KSCN (0.06214 N.) 
me. KSCN 
Percent iodine found 
















Preparation of 2-Iodo-p-cresol from p-Cresol 
The iodination of 1 gram of p-cresol was carried 
out in the same manner as was the iodination of phenol. 
The iodination was performed in three concentrations of 
ammonia solution, 28.4% NH3 , 14.2% NH3, and 7-1% NH3 • 
The products obtained by recrystallization from ethanol-
water solution all had the same melting point, 59° - 62° c.; 
therefore, only one of the products was analyzed for 
iodine. The iodination of p-cresol also was attempted in 
3M sodium hydroxide solution, but a product containing 
iodine was not obtained. The reactions in ammonium 
hydroxide are represented by the equa t ion 
25 
TABLE III 
POTENTIAL DATA FOR REACTION OF IODINE AND P-CRESOL I N 
28.4% AMMONIA SOLUTION 


























230 r2 color persisted 255 
5Q 
+- + 
Iodine in Grams 
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TABLE IV 
POTENTIAL DATA FOR REACTION OF IODINE AND P-CRESOL IN 
14.2% AMMONIA SOLUTION 
Iodine in grams Potential in millivolts 
o.o -110 
0.25 - 92 
0.50 - 63 
0.75 - 63 
1.00 - 77 
1.25 - 77 
1.50 - 69 
1.75 - 62 
2.00 - 45 














POTENTIAL DATA FOR REACTION OF IODINE AND P-CRESOL IN 
7.1% AMMONIA SOLUTION 
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POTENTIAL DATA OF REACTION OF IODINE AND P-CRESOL IN 
3 M. SODIUM HYDROXIDE 


























Analysis for Iodine by the Parr Bomb of the Product 
of the Iodination of p-Cresol in a 7.1% Ammonia Solution 
SAMPLE I 
Weight of sample 
AgN03 (0.03538 N.) 
me. AgN03 
KSCN (0.06229 N.} 
me. KSCN 
Percent iodine found 
SAMPLE II 
Weight of sample 
AgN03 (0.03538 N.) 
me. AgN03 
KSCN (0.06229 N.) 
me . KSCN 
Percent iodine found 














Preparation of Iodo-p-ethylphenol from Iodine 
and p-Ethylphenol 
34 
The procedure in preparing iodo-p-ethylphenol was 
a duplication of that used in preparing 2-iodo-p-cresol. 
The phenol was dissolved in sodium hydroxide, 50 ml. of 
7.1% ammonia solution added, and then iodine in potassium 
iodide solution added. After addition of the iodine, the 
excess iodine was reduced to iodide with sodium bisulfite 
and neutralized by pouring into 20% sulfuric acid, filter-
ing and recrystallizing from an ethanol-water solution. 
The melting point of the product obtained was 38° - 40° c. 
The equation for the reaction is 
35 
TABLE VII 
POTENTIAL DATA FOR THE REACTION OF IODINE WITH P-ETHYLPHENOL 
IN 7. 1% AMMONIA SOLUTION 








































141 I 2 color persisted 
222 
gure 8 Iodine in Grams 
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Analysis for Iodine of the Product from the Reaction 
between Iodine and p-Ethylphenol 
SAMPLE I 
Weight of sample 
AgN03 (0.03538 N.) 
me. AgN03 
KSCN (0.06229 N.) 
me. KSCN 
Percent iodine found 
SAMPIB II 
Weight of sample 
AgN03 (0.03538 N.) 
me. AgN03 
KSCN (0.06229 N.) 
me. KSCN 
Percent iodine found 











0. 97 9 8 
52.09 
51.20 
Preparation of Iodo-p-tert-butylphenol from 
Iodine and p-tert-Butylphenol 
38 
The solubility of p-tert-butylphenol is such that 
it cannot be dissolved in a small amount of sodium 
hydroxide solution. This difficulty was avoided by first 
dissolving 1 gram p-tert-butylphenol in 50 ml. of ethanol 
(95%). Fifty ml. of 7.1% ammonia solution were placed in 
a beaker and the electrodes placed in the solution and 
connected to the Beckman pH mete r . A 3 .6 ml. portion of 
the alcohol-phenol mixture was then added to the ammonia 
solution and then 3.5 ml. of iodine solution in potassium 
iodide solution containing 0.25 grams of iodine added. 
The potential was then read on the Beckman pH meter after 
each addition of alcohol-phenol and iodine solution. The 
excess iodine was then reduced to iodide by sodium bisulf ite 
and the basic solution poured into cold 20;1t sulfuri c acid. 
The product, a light brown solid, was recrystallized from 
ethanol-water mixture. The product obtained started to 
turn dark-brown at 65° c., and as the temperature was 
allowed to rise, iodine could be seen forming in crystals 
at the top of the melting point tube. The equation for 




POTENTIAL DATA FOR THE REACTION BETWEEN IODINE AND 
P-TERT-BUTYLPHENOL IN 7.1% AMMON IA SOLUTION 




































Iodine in Grams 
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Analysis for Iodine in the Product from the Reaction 
between Iodine and p-tert-Butylphenoi 
SAMPLE I 
Weight of sample O.1689 grams 
AgNO3 (O.O65784 N.) 5O.O ml. 
me. AgNO0 3.2892 
KSCN (O.O52966 N •) 50.32 ml. 
me. KSCN 2.6651 
Percent iodine found 46.89 
SAMP E II 
Weight of sample O.18O7 grams 
AgNO3 (O.O65784 N.) 
~5.O ml. 
me. AgNO 3 
1.6446 
KSCN (O.O52966 N.) 18.57 ml. 
me. KSCN O.9839 
Percent iodine found 46.4 
Iodine calculated for Cl0Hl30I 45.99 
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Preparation of Iodo-p-tert-amylphenol from 
Iodine and p-tert-Amylphenol 
The method of dissolving 1 gram of the phenol in 
ethanol and then adding the mixture to the amrnonium 
hydroxide followed by the addition of iodine in potassium 
iodide solution was used as in the preparation of iodo-p-
tert-butylphenol. The excess iodine was reduced to iodides 
with sodium bisulfite and the reaction mixture poured into 
cold 20J& sulfuric acid. A tarry mass separated; attempts 
were made to produce a crystalline product but all failed. 
The sticky product was allowed to dry on a clay plate. 
After drying, it was still tacky but could be handled. 
The equation for the reaction is 
NH4 0H 
CH3 




POTENTIAL DATA FOR THE REACTION BETWEEN IODINE AND 
P-TERT-AMYLPHENOL IN 7.1% AMMONIA SOLUTION 
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Analysis for Iodine of the Product of the Reaction 
of Iodine and p-tert-Amylphenol 
SAMPLE I 
Weight of sample 0.1796 grams 
AgN03 (0.065784 N •) 25.0 ml. 
me. AgN03 1.6446 
KSCN (0.052966 N •) 19.13 ml . 
me. KSCN 1.0133 
Percent iodine found 44.61 
SAMPLE II 
Weight of sample 0.1640 grams 
AgN03 (0.065784 N.) 25.0 ml. 
me. AgN03 
1.6446 
KSCN (0.052966 N.) 20.0 ml. 
me . KSCN 1.0593 
Percent iodine found 45.29 
Iodine calculated for C11H150I 43.74 
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Prepara tion of Iodo-p-cyclohexylphenol from 
Iodine and p-Cyclohexylphenol 
47 
One gram of p-cyclohexylphenol was dissolved in 
50 ml. of ethanol and added in 4.2 ml. portions to 50 ml. 
of 7.lfo ammonia solution. Twenty-five hundredths grams of 
iodine in potassium iodide solution was added after each 
addition of the alcohol-phenol solution and the potential 
was read on the Beckman pH meter. An excess of iodine 
was added to insure enough iodine and the excess was 
reduced to iodides by means of sodium bisulfite. The 
reaction mixture was then poured into 20% sulfuric acid. 
A heavy dark green oil separated a nd was obtained by use 
of a separatory funnel. The oily product was dried on a 
clay plate and a light blue-green smooth solid was obtained. 
The melting point of this compound was 89° - 92° c. , 
The equation for the reaction is 
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TABLE X 
POT1iN1'IAL DATA FOR THE REACTION BETWEEN IODINE AND 
P-CYCLOHEXYLPHENOL IN 7. 1% AMMONIA SOLUTION 
Iodine in grams Potential in millivolts 
o.o - 81 
0.25 - 61 






2.00 - 99 
2.25 - 15 











Cj.L I , __ 









:r ~-- ! .. -~ ~· J._r' , ~t ki• • =~: ,1. lL 







iF:+t-+-HH'-++·-•-i -H---, -.L_;·+- .µ:;: 
:-1 -- + __T _+_~.; 
- l:t ' CT L,.;: 
L .. 1 
1 
I'.-; • • : .•. .i 
~L __:t 







Iodine in Gra:rrB 







--· -+· r 
~b.:1 ""·_:_ ; + 
rt ttq +C ---- Ll 
1-c ,-4 -+ f_t: . + 
-- ,---
,_ .... l •. -• -•-
+ -•- ' ' ---
';!H- ! r '++-r ,:1 -k_ I+ , .. · , :q + ~.~.;:;: t.t 






·t .::..-----=i .+-~ 
-r ---_ ._ ,-1+ _;::-
Analysis for Iodine in the Product of the Reaction 
between Iodine and p-Cyclohexylphenol 
SAMPLE I 
eight of sample 0.1610 grams 
AgN03 (0.065784 N •) 25.0 ml. 
me. AgN03 1.6446 
KSCN (0.052966 N.) 21.1 ml. 
me. KSCN 1.1176 
Percent iodine found 41.54 
SAMPLE II 
Weight of sample 0.1539 grams 
AgN03 (0.065784 N.) 25.0 ml. 
me. AgN03 1.6446 
KSCN (0.052966 N.) 21.6 ml. 
me. KSCN 1.1440 
Percent iodlne found 41.28 
Iodine calculated for C12H150I 42.0 
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Reaction of Iodine with Nonylphenol 
One gram of nonylphenol was dissolved in 50 ml. of 
ethanol and added in 5 ml. portions to 50 ml. of 7.1% 
ammonia solution. After each 5 ml. portion of alcohol 
was added, 0.25 grams of iodine in potassium iodide was 
added and the solution stirred and the potential read. 
This was repeated until an excess of iodine for disubsti-
tution had been added. The reaction mixture turned dark 
immediately, and the course of reaction could not be dis-
cerned visually. After an excess of iodine was added, the 
excess iodine was reduced to iodide by sodium bisulfite 
and then poured into 20% cold sulfuric acid. A very 
viscous, sticky, heavy oil separated and was extracted 
from the water solution by freezing of the oil. Drying of 
the product was attempted, but it soaked into a clay plate. 
The oil contained water and appeared to decompose when 
heated. Qualitative examination showed iodine to be 
present, but whether in solution or in combination, it 
could not be determined . The reaction waa repeated using 
6 grams of nonylphenol and an excess of iodine (14 grams) . 
The iodine was reduced as before and the oil was extracted. 
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Vacuum distillation of the oil was then attempted but 
iodine fumes were given off at 55° c. and at 4 mm. pressure, 
indicating decomposition was taking place. The nonyl-
phenol distills at 124° to 128.5° c. at 2 llIDl• pressure. 
The probable equation for the reaction is 
53 
TABLE XI 
POTENTIAL DATA FOR REACTION IODINE WITH NONYLPHENOL 
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CONCLUSION 
Monoiodo derivatives of p-cresol, p-ethylphenol, 
p-tert-~utylphenol, p-tert-amylphenol and c-cyclohexyl-
phenol were prepared by the method of iodination used. 
The ease with which iodination takes place appears to 
decrease with the increased weight and size of the alkyl 
group attached to the phenol. This decreased ease of 
iodination, or the looseness of the bond formed between 
the iodine and the p-alkylphenol, is shown by the fact 
that the iodinated p-alkylphenols from p-tert-butylphenol 
on through nonylphenol decompose on heating. The exception 
to this statement is the iodinated p-cyclohexylphenol. 
The p-cyclohexylphenol is not the same type of compound as 
the p-alkylphenols. The p-cyclohexylphenol possesses a 
flat hexagonal structure which is not a characteristic of 
the p-alkylphenols. his configuration probably accounts 
for the increased stability of the iodinated p-cyclohexyl-
phenol. 
The exact position of the entering iodine atom was 
not determined except in the case of 2-iodo-p-cresol . 
This compound was identified from information obtained in 
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literature (6). Since the other compounds prepared are 
of the same type, it was assumed that the positioning of 
the iodine atom on the molecule would be the same. 
Prosad Datta (1917) prepared 2-6 di-iodo-p-cresol 
(7). It was originally thought that di-iodo compoum.s 
could possibly be prepared by this method used in this 
inv es tiga t ion, but the results show tba t this was not 
possible. 
The nonylphenol used in this experiment is probably 
a mixture of the ortho and para nonylphenols; this was 
indicated by the rather wide range in the boiling point 
(124° to 128.5° c. at 2 mm.). The iodinated nonylpbenol 
could not be purified, therefore, analysis of the product 
obtained was useless. Since it appears that difficulty in 
iodination of the p-alkylphenols increases with the increase 
in chain length, the iodo product of nonylphenol is 
probably a mono derivative. 
Examination of the potential curves taken during 
the iodination of the p-alkylphenols shows a marked 
similarity in the curves. Th~ curves break sharply upward 
at approximately the point on the abscissa where the amount 
57 
of iodine in grams, is equivalent to that needed for mono-
substitution. A small sample of the solution was tested 
for iodates after this sharp break occurred; they were 
found to be present. This would seem to verify the obser-
vations of Choh Hao Li, that iodates do not participate 
in the iodination reaction (9). It could possibly be the 
iodine instead of substituting on the ring, very rapidly 
forms the iodate ion, causing the sharp upswing in the 
curve. It was noted in this investigation that the dark 
nitrogen triiodide formed right at first and then disappeared. 
This formation and disappearance may account for the first 
downward break in the potential curves. Perhaps tra 
nitrogen triiodide initially catalyzes the iodination 
reaction. 
It would be interesting to know the effect tbat a 
nitro group on the ring would have on the ease of iodin-
ation of the p-alkylphenols . The nitro group usually 
causes loosening of the hydrogen on the ring. It might 
be poss ible with the nitro group on the ring, that disub-
stituted iodo compounds could be prepared with ease by 
the method of iodination used in this investigation. 
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